
TOPICS of MATH 307Matri
es-Multipli
ation of matri
es-Spe
ial matri
es (diagonal, upper(lower) triangular et
.)-Transpose and inverse of a matrix-Determinants (de�nition, 
al
ulation, properties)-Rank of a matrix-Relationship between rank, determinant and singularity of a matrixSystems of Linear Algebrai
 Equations-Matrix of a system-Augmented matrix of a system-Solution of a system-Gauss-Jordan eliminationa)Elementary row operationsb)Redu
ed Row E
helon Form
)Leading ones (pivot 
olumns)d)Rank of a matrixSubspa
es of Rn-De�nition (
losure by addition and s
alar multipli
ation)-Linear independen
e-Basis and dimension-Geometri
 interpretation of 0, 1, 2, 3-dimensional subspa
es-Coordinate systems and transition matri
es-Finding orthonarmal bases using Gram-S
hmidt methodLinear transformations-De�nition (linearity properties)-Matrix of a linear transform (how to �nd it)-Image and Kernel of linear transform-Inverse of a linear transform-Matri
es of linear transforms in di�erent bases-Geometri
 appli
ations of linear transforms: �nding matri
es of re
exions,proje
tions, dilations, shears.Eigenvalues and eigenve
tors, diagonalization-De�nitions and 
al
ulations of eigenvalues, eigenve
tors, eigenspa
es-Matrix and linear transform diagonalization (ne
essary 
onditions)1
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BASIC PROBLEMS Let L(x) = Ax.Cal
ulate (for ea
h matrix given below)a)det(A)b)rref(A); rank(A)
)A�1(or show that it is singular)d)eigenvalues, eigenspa
es of Ae)diagonalize A if possible and �nd A103f)Ker(L); Im(L), (sket
h these subspa
es) dim(Ker(L)), dim(Im(L))g) all solutions of L(x) = (1; 2; 3;�1).h)a matrix of L in a new basis (1; 2; 0; 1); (0; 0; 2; 3); (1; 0; 0; 0); (0; 0; 0; 1)).i)an orthonormal basis for Ker(L) and Im(L).Do parts d)e) for matri
ed marked � only.A = 0BB� 1 1 1 10 2 3 40 3 1 -10 5 6 0 1CCA : (�)A = 0BB� 1 1 1 10 2 3 40 0 1 -10 0 0 0 1CCA :(�)A = 0BB� 1 1 0 03 2 0 00 0 1 -10 0 0 0 1CCA : (�)A = 0BB� 1 1 1 01 0 0 01 0 1 00 0 0 6 1CCA :
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